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This invention relates to control apparatus for
reversible locomotives. of the type employing en-
gine operated generators for providing electric
current to cperate propulsion.or traction motors
for driving the Iocomotive.

'When' a locomotive. is employed in vard or
sw1tch1ng service for switching cars, making up
trains, ete., frequent starting, acceleratmg, slow-
ing down, stopmng and réversing of the locomo-
tive is reqmred and normslly one lever or handle
is provided for controlling the speed or accelera-
tion of the locomotive, another lever for control-
ling ‘the reversing of the locomotive and still a
third lever for controlling. the brakes on the loco-
motwe ‘ot for stopping the locomotive, the third
lever usually constituting that of the independ-
ent’ brake valve device of the well known ET
locomotlve brake equipment,

The prineipal object of the invention is the
prov1s1on of an improved apparatus of the above
type embodymg only one lever for controlling all
of the operations of the three levers just men-
tioned;’ whlch have - heretofore been -considered
necessary. :

Other obJects and advanta"es will become ap-
parent from the following more detalled descrip-
txon of the invention.

In the accompanying drawmgs »

Figs. 1, 1-A, when the right hand edge of F1g
1 is matched against the left hand edge of Fig.
1—A is_a diagrammatic view mainly in section
of a locomotive control apparatus embodying the
invention; Fig. 2 is a sectional view taken on the
line 2—2 on an operator’s control device shown
in Fig. 1; Fig. 3 is a partial plan view of said
operator’s control device; and Fig. 4 is a diagram-
matic.view of a portion of an engineer’s auto-
matic brake valve device shown in Fig. 1 but with
the rotary valve in. & different position.

Descripvtion

- As. shown-in the drawing, the:reference nu-
meral | -designates an engine, which may be of
the diesel. internal combustion type, and which
is arranged to operate an electric generator 2. for
supplying .electric-current.to operate -a. locomo-
tive propulsion or. traction motor 3; the supply
of current to said motor being by Way of a line
swuch danda motor reverser 5.

“The. propulsion motor 3 .comprises. s motor
armature 6 connected between a ground T and a
lead . 8 leadmg to the reverser- 3, and a field coil 9
connected by. leacls t0-and-1i .to said reverser.
The ; reverser_q may have forward and.reverse
posmons a8 -mdzcated by dot-dash lmes and
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2
legends in the drawing. In the forwald position
of the reverser 5 'a contact (2 thereon connects‘
the motor lead 8 to the field lead 18, while a con-
tact 13 corihects the field lead I to a. supply
conductor 'I4. The line switch. 4 is adapted to
connect the conductor. (4 to.a conductor 15 lead= -
ing to the generator 2, so that with the citeuit
just described closed’ and with the engine .1" op-
erating, current will be supplied from said gen=
erator to the traction motor 8 to cause operatlon
thereof to propel the locomotive in a forward
direction. . ‘
In the reverse posmon of the reverser 5 the
motor armature Tead 8 will. be connected by ‘a
contact 15 on the reverser; g wire i1 ahd another
contact 18 to the field lead {1, while the other
field ‘lead ‘19 will- e connected by a contact 19
a wire 20, and a-contact 2i to the conductor 4
s0 that w1th the line switch 4 closed and with the
engine ‘1 operatmg current . will ‘be supplied by
generator 2 to- the motor 3 to cause operat1on
thereof to propel the locomotlve in the reverse
direction,:

A fluid operated reversing mo tor- 22 is promded :
for movmg the reverser5 to-its forward and-re-
verse positions. -This motor comprisés a -casing
contdining two - oppositély -arranged pistons-23
and: 24-connecied for movement in unison by a
Tod 25, A member 26 connects the rod'2s to the
revelser 5 whereby upon movement of the pistons
23 and 24-in-the-direction-of the left hand to' the
position in-which they-are shown in the drawing
the reverser- 5 will' assume- its forward -position;
while upon movement in the opposite direction
$0 -a position defined by contact between piston
23 and the right hand-end of the casing tne re-
verser will assume its reverse position.

At the outer face of piston-23-is a pressure
chamber-27, and a valve 28 controlled by -a for-
ward m.agnet 29 isoperative upon energization of
sald magnet to supply fluid under pressure to said
chamber from a ‘supply pipe 38, and upon. de-
energlzatlon to cut off such supply and to open
chamber 271 to atmosphere. At the opposite side
of piston 24 is a pressure chamber 31, and a valve
32.controlled by a reverse magnet 38 is operative
upon energization of said magneé to supply fluid
under pressure to'said chamber from a fluid pres-
surz supply pipe 34 while upon deenergization of
said magnet said valve is adapted.to open cham-
ber 31.to atmosphere. . Current for energmmg the
forward. magnet 29 is. adapteqd. to 'be provided
through a forward coiitrol wire 35, while current
for. energizing the, reverse magnet 33 is. adapted
to ‘be brovided. over.a reverse.control wire. 36.
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With the forward magnet 29 energized and op-
erating valve 28 to supply fluid under pressure
to pressure chamber 27 at a time when the re-
verse magnet 33 is deenergized opening chamber
31 to atmosphere the piston 23 will be operaied
to move the motor reverser 5 to its forward posi-
tion in which it is shown in the drawing. On the
other hand when the reverse magnet 33 is ener-
gized and operating valve 32 to supply fluid under
pressure to pressure chamber 31, and the forward
magnet 29 is deenergized for opening chamber 27
to atmosphere, piston 24 will be operated to move
the motor reverser 5 to its reverse position.

The line switch 4 may comprise a casing con-
taining a piston 38 having at one side a pressure
chamber 39 connected to a pipe 40, and having
at the opposite side a non-pressure chamber 41.
Projecting from piston 38 through the non-pres-
sure chamber 41 is a piston rod 42 connected
at one end to said piston. Secured to the opposite
end of the piston rod 42 outside of the casing is
a movable electric contact 43 arranged to elec-
trically connect two fixed contacts 44 connected,
respectively, to the conductors {4 and 15 for
thereby connecting the generator 2 to the re-
verser 5 for connection with the traction motor
3. A spring 45 contained in non-pressure cham-
ber 41 acts on piston 38 for moving said piston
to the position in which it is shown in the draw-
ing, upon release of fluid under pressure from
pressure chamber 39, for pulling the movable
contact 43 out of engagement with the fixed coh-
tacts 44. When fluid is supplied through pipe 48
to pressure chamber 39 at a pressure sufficient to
overcome the opposing pressure of spring 45 on
piston 38 said piston will move against said spring
for moving the movable contact 43 into circuit
closing relation with the fixed contacts 44.

The supply and release of fluid under pressure
to and from pipe 40 is controlled by an electro-
magnet valve device 46 which comprises a valve
47 and a magnet A8 for controlling said valve.
Upon energization of magnet 48 the valve 41 will
be operated to supply fluid under pressure from
a-fluid pressure supply pipe 49 to pipe 40 and
thence to.pressure chamber 39 in the line switch
4 for actuating said switch to connect the gen-
erator 2 to the motor reverser §, while upon de-
energization of magnet 48 the valve 47 will con~
nect pipe 40 to atmosphere for releasing fluid
under pressure from chamber 39 in the line
switeh to permit operation of said switch to its
circuit opening position.

Energization of magnet 48 is controlled
through.a wire 50 leading to the motor reverser
5. The motor reverser 5 is provided with a con-
tact 51 for connecting wire 50 to the forward con-
trol wire 85 when said reverser is in its forward
position, so that when said current is supplied to
said wire 35, in a manner which will be later de-
seribed, and wlhen said reverser is in its forward
position, current from wire 35 will be supplied
through wire 50 to magnet 48 for effecting ener-
gization thereof. In the reverse position of the
motor reverser 5 the magnet wire 50 is adapted
to be connected by a contact 52, a wire 53 and a
contact 54 to the reverse control wire 36, so that
when current is supplied to wire 36, in 4 manner
which will be later described, and when the re-
verser 5isin its reverse position, current will flow
to magnet 48 for energizing same; It will there-
fore be seen that the magnet 48 will be energized
to effect operation of the line switch 4 to its cir-
cuit-closing position only in the forward and re-
verse positions of the motor reverser §, and that
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the magnet 48 will be deenergized to effect oper-
ation of the line switch 4 to its circuit opening
position during movement between said posi-
tions.

The engine | has a rockable fuel control shaft
55 for varying the amount of fuel supplied to said
engine to thereby vary the speed. or power output
thereof in any conventional manner. A .lever 56
is connected to shaft 55 for turning it to different
positions, said lever and shaft having an idle po-
sition in which they are shown in the drawings
for causing operation of said engine at an idling
speed- and being movable out of said position in
the direction of a dot-dash line 57 for increas~
ing the speed or power cutput of the engine in
proportion to the extent of such movement, said
line designating a position for said lever for sup-
plying a maximum amount of fuel to the engine.
Thus any desired speed of engine i may be ob~
tained in turn causing a corresponding electric
output from the generator2.

Por adjusting the fuel control lever 56 speed

regulating means in the form of a fluid motor
§8 is provided which comprises a casing contain-
ing a movable abutment preferably in the form of
a piston 59 having at one side a pressure chamber
60 conmected to a speed control pipe 61 and hav~
ing at the opposite side a non-pressure chamber
62. Projecting from piston §9 through the non-
pressure chamber 62 is a piston rod 63 connected
to the fuel control lever 56. A spring 64 in non-
pressure chamber 62 acts on piston 59 in opposi-
tion to pressure of fluid in pressure chamber 60.
When the chamber 69 is open to atmosphere, in
a manner which will be later described, spring 64
is - adapted to move piston 59 to the position in
which it is shown in the drawing for moving
the fuel control lever 56 to its idle position.
When fluid is supplied through the contirol pipe
61 to pressure chamber 60 at a pressure sufficient
to overcome the opposing force of spring 64.on
piston 59, said piston is adapted to move against
said spring for rocking fuel control lever 56 out
of idle position to an extent depending upon. the
pressure of such fluid. It will thus be. apparent
that by providing a suitable pressure. of fluid in
chamber 68 the fuel control lever 56 may be
caused to assume any. desired position out.of its
idle position.
The control apparatus further comprises. a
distributing valve device 66, an engineer’s auto-
matic brake valve device 67 and an engineer’s
controller 68. The controller 68 is provided
for controlling operation of the. motor reverser
5 through the medium of the reversing motor
22, operation of engine I through the medium of
the speed regulating motor 58, and also. embodies
features of the usual independent brake valve
device of the well known ET locomotive brake
equipment for controlling. operation of the dis-
tributing valve device 66.

The distributing valve device 66 comprises-an
application portion §9-and an equalizing portion
10 both -of which portions are mounted on a
reservoir portion Ti.

The application portion 69 comprises an appli-
cation piston 72 cohnected through the medium
of a bafile piston 13-to a stem T4 which projects
into a valve chamber 75. The valve chamber
75 is connected by a passage 16 and a pipe-11-to
a brake cylinder device 78 which is adapted to
be operated by fluid under pressure to apply
the locomotive brakes.  The: locomotive- brakes
are adapted to -be released upon release: of
fluid under pressure from- the  brake ecylihder
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device 18.--Passage T§:1s also connected. through

a restncted passage: 19 t0:a. chamber 80 formed-

between. the pistons. 72: and- 13, . At the -opposite
side of the application piston 12 is: a-control
chamber 81 connected by ‘a. passage 82 1o the

usual ‘applieation cylinder pipe 83:leading to the.

automatic brake valve device 81 and to the con-
troller 68. A slide valve .84 contained. in valve
chamber 75 and mounted between: spaced shoul-
ders :85 .on: the piston stem T4 is provided for
operation ' by.the piston stem 74 to control com-
munication between valve chamber 15 and an
atmospherie vent port; 86.; The application por-
tion- 69 further comprlses an apphcatlon valve
81 for controlling communication between.. g
chamber 88 and valve chamber 75. The chamber
88 is adapted to be constantly supplied with fluid
under pressure from a main reservoir. 89 by way
of -a pipe 90 and a passage 91 through the
distributing valve device; -A spring 92 acts on
the application valve 87 for urging it. into con-
tact. with -a seat:in the casing for closing com-

munication -between. chambers 88 and 15, said

valve -being arranged in. .coaxial relation with

the - piston stem 14 for engagement thereby.

upon -movement of. the apphcatmn p1ston 12 in
the direction of the right hand. .

In -operation, when fluid under pressure is
supphed to the application piston chamber 81,
as: 'will -be later described, such pressure - will
move the apphcatmn piston 12 in_the d1rect1on
of the right hand for initially shifting the slide
valve 84 to a position for closing communication
between valve  chamber 15 and the atmospheric
vent .port ‘86 and . for. then -opening the. appli-
cation valve 81. With the application valve 81
open fluid under pressure will flow from the main
reservoir 89. to-valve chamber 75 and thence
through passage 16 and pipe .17 to the brake
cylinder device 18 for causing operatlon of said
brake :cylinder device to apply thelocomotive
brakes. As fluid under-pressure is supplied. to
passage 76 it will also flow through the restricted
passage 19.into chamber 80, and the pressure
thus .obtained in said. chamber plus that act-
ing on. the opposite side of the bafle piston 13
in .valve chamber 15 opposes.the control pres-
sure  provided -in chamber 81 on the opposite
side of the application piston .12 and when this
opposing pressure becomes increased to a suffi-
cient. degree, it will move piston 12 in the di-
rection. of .the left hand to.permit closing .of
the apphcatlon valve 8T by spring. 92. . Fur-
ther flow of fluid under pressure to valve cham—
ber 15 will then be prevented and movement of
the application. piston T2 will cease in what is
known as a lap position in.which the slide valve
84 is still closing communication between valve
chamber 75 and the atmospheric vent port. 86.
The pressure of -fluid thus obtained in the brake
cylinder. device .78 will therefore be limited in
accordance with the pressure of fluid provided in
the application piston chamber 81, . If the pres-
sure of fluid in the application piston chamber
81 is further increased.the application portion
12. of ‘the  distributing valve device will -again
operate -in the manner just deseribed. to.effect
a; . corresponding  inecrease. in the pressure of
fluid in the brake cylinder device 18. On the
other hand, if the pressure of fluid in the appli~
cation piston chamber 81.is reduced the opposing
pressure- of  fluid  in chambers 80 and.15 will
actuate prston 12 to .Shift the. slide valve 84 to
the. position shown in the drawing for opening
commumcatmn between valve chamber 15 and
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theratmospherie vent. port: 86;- Fluid.under pres=
sure will then be released. from. the: brake:cyl=:
inder -device 18 and the valve chamber 75 to:
atmosphere -for -releasing. the brakes. on: the
locomotive.. If the reduction in . pressure: :of;
fluid -in the application piston ;chamber. 81-is
less than:to that. of the atmosphere, then when
the pressure in-valve chamber 15 and in p1ston.
chamber 80 becomes reduced to-a degree slight-
ly lJower than that still' acting in: the applica-
tion piston: chamber 81;:the. application piston
12 will be - moved in the direction of: the:right.
hand for shifting the slide valve 84 from the-
position in ‘which it is shown in  the drawrng‘
to 'a -position for closing .communication be-
tween valve chamber 15 and the atmospheric
vent port 16, whereupon further release of: fluid
under pressure from valve. chamber 15 and- the.
brake - eylinder “device will be -prevented and‘

-fluid will be held in-the brake: cylinder, de~.

vice at a -pressure equal substantially to; that
in the application piston chamber 81. However,,
if: the pressure. in the application piston cham-=

‘ber 81 is reduced to .that of the atmosphere

the application piston 12 -wiil remain in: the
position in which it is shown in the drawmg,
whereupon a complete release of fAuid, under
pressure from the brake cylinder dev1ce 718..will
oceur resulting in. a- complete release..of loco-,
motive. brakes. It will thus be seen: that.-the
application portion €8 of the distributing valve
device. is: effective . to cause . apphcatmn of.rthe
locomotive brakes to any .desired degree, corre-
sponding to the pressure of- fluid -provided in
the - application piston chamber 81, and. the
degree, of application .may. be either increased:
or decreased. in. such steps:as. des1red Dy: pro-
viding the proper increase or decrease in:: pres-
sure in the application. piston.chamber 8l -~

The equalizing portion 18 of. the. d1str1but1ng
valve device comprises a piston 95 having.at .one
side a chamber 96 open through..a. passage:. 97
to the usual brake pipe-88 which is connected to.
the engineer’s automatic brake. valve device. 7.

5 At the obposite side of the equalizing piston .95

is a valve chamber 99 connected. through a .pas-
sage 100 to the usual pressure chamber 10}.and
containing a main slide valve (02 and an auxili-
ary slide:-valve 103 mounted on said main -slide
valve. The piston 85 has a stem . 104. prOJectmg
into:yalve chamber 98, and the main slide, Valve
on sald stem, whlle the aux1hary slide; valve 403
is mounted in a recess.in said stem. for movement
therewith.

The cperation .of the equahzmg portron of the
distributing valve is well known, but: briefly,- the
parts thereof have a release posmon in which
they are shown in the drawing and which they
assume upon charging the. brake pipe 98 t0.-its
normal .degree of pressure. The., parts of.. th_e
equalizing portion. of .the d1str1but1ng valve de-
vice also. have a service posmon whlch they as-
sume upon a service reduction of pressure in the
brake pipe 98,.a service lap position assumed. upon
effecting a service application of brakes.to. A de-
gree correspondlng to a-chosen: service . reduc-
tion: in pressure in brake pipe a8, and an emer-
gency .position-which is assumed.upon .an emer-f
gency reduction in pressure in said brale’ pipe,

In the release position of the parts of: the equal-
1z1ng portion of the distributing valve device . a
feed .groove 106 is open.around the plston 95 to
permlt flow of. fluid under pressure from brake
pipe: 98, through chamber 96; to- valve chamber
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89 anid: thence through passdge 100 t¢ piessure:

chamber 101 for charging said chambers. In
this position of the main slideé valve 102 a cavity
10T therein establishes communication between:
passage 82, connectéd to the application. piston
chamber 81, and a passage 10§ connécted to the

usiial distributing valve reledse pipe 109, Wwhich

pipeé i§ formslly openr to atmosphere, ds will ke
later described, for reléasing fluid urider pressure
from the application pistori chamber 81 to effect:
operation of the application portion 69 of the dis~
tiibuting valve device to release fluid urider
pressure: from the brgke ¢ylindeér device T8 for
effecting 4 release of the locomotive brakes.

In serv1ce pos1t10n of the equahzmg pormon
[HEY W111 be uncovered by the aiuxiliary sl1de valve
{03 arid’ will be glso connected to passdge 82 o
permit flow of fluid uiider pressure from pressure
chamber {01 through valve chamber 99 to pas~
sage 82 and thence to the application piston
chamber 81 for effécting operation of the applica~
tion: portion 69 of the distributing valve device
to supply fluid under pressure to the brake cylin~
der device 18 for applying the locomotive brakes.
When the pressure of fluid in pressure chamber
01 and in valve charnber 99 is thus reduced to a

degree: slightly lower than the opposing reduced.

brake pipe pressure in: chamber 96 the equalizing
piston 95 will' move the auxiliary slide valve 103
yelative to the main slide valve 162 to the serv=
{ee 18p position for closing communication- be~
tween: the- service port 110 and vilve chamber
99. -The supply of fluld under pressure- to the
application piston c¢hamber 81 will therefore be
limited to 4 degree corresponding to the service
reduction-in- pressure in- the-brake pipe 98; for in
turn: limiting' the pressure of fluid obtained in
the barke cylinder device 18 to a correspond-
irig- degree; whereby the degree of application
of Tocomotive brakes will be limited in accordance
with the service reductzon of’ pressure in brake
pipe 98: :

In-emergency’ posmon passage 82 w111 be open
past the left: hand end of the main slide valve
02" to' valve chamber 99 to permit’ equalization:
of pressure of fluid- in: pressure chamber 101 into
the' application: piston chamber 81 to thereby
effect operation of the- apphcatmn portion: 69 of
the distributing valve device to provide a maxi-<
mum pressure of flilid’ in the brake cylinder de~
vice 18 dand thereby & maximum- or emergency
degree of brake application: on the locomotive.

The engineer’s automstic brake valve: device
81 comprises a casing containing a rotary’ valve
113 which' is operable by @ lever orf handle {15
to" the usual running position for charging the
brake pipe- 98 with fluid under pressure; to the:
usuzl serviee position for reducing the pressute
of fluid:in  the brake pipe at a service rate; serv=
ice’1ap position for limiting the degree of service
réduction in-pressure in:the brake pipe 98, and
emergency position for effecting an- emergency
reduction in pressure in sdid: brake pipe and for
supplying at @ restricted rate fluid under pressure
to the application cylinder pipe’ 83 to maintain
the" pressure of fluid in the application: piston
chiamber 81. These operations of the engineer’s
dutomatic brake valve device are well known and
are'not pertinent to a clear understanding of the
invention in’ view of which a-further description
thereof will be dispensed’ with.

Also- connected to the engineer’s: automstic
brake valve device 67 issa pipe: 114 which'is adapt-

ed to> Be conmected: to' the: distributing” valve re+
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légse: pipe (09 through the controller 68 if &
mafiner which will be later described... The pipe
i is adapted to be connected through & cavity
{12 it the rotary valve |{3. of the engirieer’s au~
tomatic brake valve device 61, when in ifs: run-
ning- posmon, to an atmospheric vent port 114,
whilé ific g1l other positions: of said rotary valve
communication bétween pipe 111 and vent port:
14 is adapted to be closed.

It is £0'be understood that the" engineer’s"autosf
trolling through the medlum of the brake pipe:
6§ tiot only speration of the distributing valve de«
vice 66 6n the loconiotive; for controlling the loco~

' motive bigkes; but dlse operation of triple valves

or the like or -cars of & train for controlling’ the
sutomatic application axid: release of brakes on
said’ cgrs to which the: locomiotive niay be ¢on-
nected,  The indepéndent brake valve device 6f
the well known ET locofiotive brake. equiprent
ig usually provided' for centrolhng the brakes on
thé 1ocomotive ihdependently 6f those on the ¢ars
of g train, ds well kiown, but dcécording to the
mvention: the usual ifidependent- brake valve de-~
vice is- dispensed- with and the functions thereof
are embodied in the controller §8, which will HoW
be described.

The-controller 68 comprises g casing-in which is
Journaled 4 rockable- control shaft: {20° which: is
hollow for &t least a portion of its length, and
slidably mounted in - this hollow portion of said:
shaft and extending: through one: end thereof is’
g plunger 121 arrinigéd to be moved longitudi~
naily in'dnd relative to'said shaft. Encircling and
secured By a-set screw 2% to'one'end of rock shaft
120 is @ can elerient 123 having at one side of the
shaft two upstandmg parallel arranged-arms- (24
between which is-disposed & portion of an opera-
tor’s- control lever 125. A bolt 126 extending
through the arms (24 and lever 125 secure- the
lever to'the cam eleémient 123 whereby said lever
is’ operable to rock the shaft 120 upon movement
in & direction circumferentially of said shaft:
The lever 25 is also rockable on the pin 126°in a
direction: longltudmally of and relative to the
shaft 120, Below' the bolt 126 the lever 125 ex-
tends through & slot (2T in the rock shaft 120
and mto 4 recess 128 in plunger {21, said plunger
carrying a pin {29 exténding’ through a slot in
the' end of said lever whereby said’ plunger is
movable longitudinally in' and' relative tothe rock
shaft 120° uporn movement of the operator’s: con-
trol’ lever 125 lengthwise of said shaft.

Secured to the casing: of the controller 68 is'a
cover {30 having a cross: slot through which the
Tever'i25 extends; said lever having g runting and
neutral position:at the-cross of said-slot. The'slot
comprises’ two oppositely” arrdnged portions 13F
and- (32 arranged to’ permit movement of lever
{25 in either otie-direction or in'the gpposite from
the- running’ and netitral pos1t10n for'rocking the
rock’ shaft 120; and opp051te1y arranged portions
(33 and 134 arranged at right‘angles to the por--
tiong 131 dnd: 132 for permﬂ;tmg movement,- 6f
said:lever from- neutyal posmon in the' direction
of the length of said rock shaft. A short distsénce
from: rieutral position into’ portion: 131 of the slot
the lever 125 has a' forward contict’ closed’ posi-
tion. (Fig. 3) and betWeen this position and the
otiter end of the portion 131 saig® lever has &
speed: control zone; g full speed position being at
the' outermost portion’ of the' portion 131 of: the
slot: At the opp051te side of neutral position’ in
the’ portion: 132 of the slot' the lever 125 has an
obpositely” &rranged Teverse® contact- closed® posi~:
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tion, and a speed control zone therebetween: and
a full speed position ‘at the extreme outermost
portion of the portion 132 of the slot. - Between
the forward contact closed position and the re-
verse contact closed position there is an engine
idling zone, The portion 133:o0f the slot ‘con-
stitutes a brake application control zone; the ex-
treme end portion thereof providing for move-
ment of lever 125 to effect a full independent ap-
plication of brakes. The slot portion 134 at the
opposite side of neutral position of lever 125 pro-
vides for movement of said lever to a brake re-
lease position. These  different positions of the
operator’s control lever 125 are designated in Fig.
3 of the drawing by lines and suitaple legends.

Below the rock shaft 120 the cam element 122
has two identical ‘but oppositely - arranged cam
surfaces 185 and {36 which are connected to-
gether ‘by a surface 137 formed concentric ‘with
the rock shaft {20.and having an aceurate length
equal to that of the movement ¢f lever 125 be-
tween: the forward and reverse contact ¢losed po-
s1tions

The reference’ numeral 138 mdlcatea an engine
speed or power control means in the form of a
self—lappmg fluid: pressure supply ‘and release
valve device which may he identical to that fully
dlsclosed in Patent No. 2,381,222 issued on August
7, 1945 to Harry C. May, and which, briefly; com-
pnses a plunger 139 and valve means (not shown)
controTIed by said plunger for varying the pres-
sure’ of fiuid in"a passage 140 in pbroportion to
the extent of move‘nent of said plunger ifito said
devwe from a normal position, in which it is
shown- in Figs. 1 and 2 of the drawing. In the
normal position: of ‘plunger 139 the sélf- lapmng
valve device 138 is adapted to openpassage 148
o atmosphere. The plunger 138 is: connected
through & rockable follower (41 to the surface
13T of the ¢am element 122 when the control levér
125" is' between -the forward and reverse contact
clo.,ed positions, said surface being so arranged
as “to permit movement of said plunger to its
normal ‘position for opening the passage 149 to
atmosphere. - Upon movement of lever. {25 past
either the forward or the reverse contact closed
position “in the dnectlon of ‘the respective full
speed position, the ‘cam surface 1238 ‘or (3% is
adapted to move the plunger 139 into the self-
lappmg valve device ! 38 for effécting’ operation
of” sald devzce to supply fluid to passage 140°at a
pressule -proportional to the ext ent of <'ueh
movement of said Iever:*

“Passage 140 is connected to plpe 6! leadmg to
the" fluid motor 58 which'is arrangéd to control
the speed or power output of engine I, and it will
tHerefore be seen that with the lever 125 between
the- forward and reverse contast closed positions
the- engine I will operate at ‘idling - speed, “while
upon movement- of said lever beyond either ‘of
these posn;lons is the direction of the -respective
full speed- p051t10n the engine { -will be caused
10 operate at o propmtlonally greater speed for
cat,.smg cperation of the generator 2 to provide a
correspondmg output:

"Also secured to tutn Wrth the rock’ shaft 129 is
g° ‘contactor 'in the form of a. drim (43 having
& forward contact 144, a reverse contact 145 and
acontact 146 adapted to he constantly connécted
through a fixed contact 147 to a source of elec~
trical energy, such as & storage hattery: (48, Two
‘fixed contacts’ {48 ‘and 180 connected to-thé for-
ward -and reverse controliwires 25 and 38, respec-
tively, ‘are provided: for-engagement by:the for=
ward: and -reverse contacts, 144: and;: 165; - With
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the operator’s control lever between the forward
and. reverse contact closed positions ‘the fixed
contacts 149 and 150 are adapted to be disengaged
from the drum contacts 144 and (45, respectively.
In the forward contact closed position of lever
125 the fixed contact 149 is adapted to engage
the forward contact 144 and this engagement is
adapted to:be maintained between said position
and the full speed position at the end of portion
131 of the cross slot. In the reverse contact
closed position -of lever 125 fixed contact ‘150 is
adapted to be engaged by the drum contact. 145
and this engagement is adapted to be maintained
between said position and the full speed. position
atthe end of portion 132 of the slot. ‘

It. will now be seen that when the operator’s
control ‘lever 128 is'in. its neutral position, in
which it is shown in the drawing, the engine ‘i
will operate at idling speed and the power out<
put of generator 2. will be correspondingly re~
duced, and both the forward and reverse:cons
trol wires 35-and 36 will ‘be deenergized, due:to
which, magnet 48 will be 'deenergized opening
chamber 39 in the line switch 4 to atmosphere;as
a result of which, the movable contact 43 will be
out of engagement with the: fixed contacts 44
thereby interrupting the circuit between generas
tor 2 and the traction motor.3. Also magnets 29
and '33:will be deenergized, .and the ‘respective

. pressure chambers 27 and 34 will be open to atmos~

phere ‘whereupon' the motor reverser 5 w111 re-
main in the position it last occupied. -

Now assuine that the operator’s control: lever
125 is" moved:into the portion 131 of the cross
slot.” When'said lever :obtains the forward: con-
tact closed position the fixed contact 149 will be
engaged by the drum. contact 144 for supplying
electric current to the forward magnet 29-where-
upon energization of said magnet will operate
the valve 28 to supply fluid under pressure to
chamber 27 in the reversing motor 22. With the
parts of the reversing motor: 22 and thereby of
the motor reverser 5 already in’ the1r forward
position, in which they are shown in the dra\mng,
contact 51 of the motor reverser will conineet wire
35 to wire 50 so that magnet 43 will be energlzed
for actuating valve 47 o supply fluid uinder pres-
sure to the line switch 4 for actuating said switch
to connect the generator 2 to the motor reverser
§ and through said reverser to the traction mofor
3, Whereupon current generated by generstor 2

- will become éffective’in the fraetion motor 3" 1o
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cause the locomotive to move in a forward di-
rection. - By suitable adjustment of the operator’s
control lever 125 between the forward contact
closed position and the full speed position in the
portion 131 of the slot the engme I may then be
caused to operate at any desired speed for: caus=
ing a correspondmg output of generator 2 and
thereby: operation of motor 3 to-propel the loco-
motive forward at.any desired speed.

If the operator now moves the control lever 125
out of the portion 131 -of the slot.into the por-
tion 132, movement through the forward contact
closed p051t10n will:interrupt the circuit between
battery - 148 ‘and the forward control wire. 35
whereupon magnet 48 will become deenergized
to effect operation-of the line switch 4 to open
the circuit between generator 2 and the traction
motor-3, and magnet device 29 will become- de-
energized-to permit operation of valve 28 to open
pressure chamber 27:in the reverser motor. 22
to atmosphere. . Movement of the lever into the
reverse contact closed position will then bring the
drum contact 145 into engagement with ﬁxed con-
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tact (50 whereupon current from battery 148 will
be supplied to the reverse control wire 36 and
thence to magnet 38 and to the motor reverser
§, - With the motor reverser 5 still in forward
position the supply of current to magnet 43 will
be maintained off until said reverser is moved to
its reverse position, as a result of which, the line
switeh 4 will remain in its open position. Ener-
gization of magnet 33 will however, effect opera-
tion of valve 32 to supply fluid under pressure
to pressure chamber 3{ for thereby actuating
piston 24 to move the reverser 5 to its reverse po-
sition, and when said position is obtained the re-
verse control wire 36 will be connected through
contact 54, wire 53 and contact 52 to wire 50, and
magnet 48 will be energized to supply fluid under
pressure to the line switch 4 for effecting opera-
tion thereof to close the circuit between generator
2 and the motor reverser 5, which in the reverse
position will connect the generator 2 to the trac-
tion motor 3. Movement of the operator’s con-
trol lever beyond the reverse contact closed posi-
tion into the portion 132 of the cross slot will then
cause acceleration of engine 1 and generator 2
for causing operation of the traction motor 3 to
propel the locomotive at a speed proportional to
the extent of such movement.

If the lever 125 is moved from the portion 132
of ‘the slot into the portion 181, the line switch
4 will be operated to open the circuit of the trac-
tion motor 3 when the lever passes through the
reverse contact closed position, and the speed.con-
trol motor 58 will be operated to permit move-
ment of the fuel control lever 56 to idle position
to permit reduction in the speed of engine | and
in the output of generator 2. As the lever is then
moved through the forward contact closed posi-
tion the reverser motor 22 will operate to reverse
the motor reverser 5 and at the termination of
such reversal the line switch 4 will act to close
the circuit between the generator 2 and traction
motor 3. Movement of the control lever beyond
the forward contact closed position into the por-
tion 131 of the slot will then cause operation of
the engine { and generator 2 to supply current to
motor 3 for causing movement of the locomotive
in the forward direction at a speed corresponding
to the position of the operator’s control lever 125.

If the operator’s control lever 125 is moved from
either the portien 131 or from the portion 132
of the slet to its neutral position, the speed of
the engine | will be reduced to idling and the
line switch 4 will operate fo open the eircuit
between the generator 2 and the traction motor 3.

‘The operator’s controller 68 besides controlling
reversing of the locomotive and the power for
operating it in either a forward or reverse direc-
tion as above described, is also operative from its
neutral position, that is, when the propulsion
power is cut .off, to cause operation of the dis-
tributing valve device 66 to brake the locomotive
to -slow it down or bring it to a stop, as will
now be described.

“The controller 68 further comprises a self-lap-
ping brake control valve device 151 arranged to
supply fluid under pressure to and to release fluid
under pressure from a passage 152. The self-
lapping valve device 151 may be identical to the
self-lapping valve device 138 and comprises a
plunger 53 engaged by one side of a follower
154 the opposite side of which is engaged by a
cam 155 which is fulcrumed on a pin 156 carried
in an arm 157 projecting from the casing. The
cam-155 is provided with an arm 188 which en-
gages one end of plunger 121 and is so designed
that with the operator’s control lever in its run-
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ning and neutral position the self-lapping brake
control valve device 18! will open passage 152 to
atmosphere. Upon movement of lever 125 out of
neutral position into the slot portion 133 the valve
device 151 will be operated to provide in passage
{52 fluid at a pressure proportional to the extent
of movement away from neutral position.

Passage 152 leads to a chamber 139 containing
a fluted stem (60 projecting from a-check valve
161 which is contained in a chamber 162, Cham-
ber 162 is open to a passage 163 which is con-
nected to the distributing valve release pipe 108
and contains a spring 164 acting on valve (61
for urging it to a closed position. Projecting to
the exterior of the casing from the fluted stem
{60 is a cylindrical stem {65 the end of which

is engaged by one end of a lever 165. "The lever

166 is fulcrumed intermediate its ends on a pin
167 carried in an arm 168 projecting from the
casing, while the opposite end of said lever is
disposed in a recess 169 in the plunger (21 for
movement therewith. Initial movement of the
operator’s contrel lever 125 from its neutral posi-
tion into the portion 133 of the slot is adapted
to actuate lever 166 to unseat the valve 161 for
thereby opening communication between passages
152 and 163. )

In yard service the braking or stopping of a
locomotive and any cars which may be attached
thereto is usually effected by braking of the loco-
motive only. The engineer’s automatic brake
valve device 871 will therefore normally be in its
running position, the brake pipe 98 will be fully
charged and the equalizing portion 70 of the
distributing valve device 66 will be in its release
position establishing communication between
passage 82 from the application piston chamber
81 and passage 108 open to the distributing valve
release pipe 189. To apply the brakes on the
locomotive for stopping or decelerating the loco-
motive and any cars which may be coupled there-
to: the operator will therefore usually. move lever
125 out of neutral position into the portion 133
of the slot, this movement actuating lever 168
to open the check valve 161, and also effecting
operation -of the self-lapping brake control valve
device 151 to supply fluid under pressure to pas-
sage 152. ¥Fluid supplied to passage 152 will then
flow past the check valve 161 to passage 163 and
thence through the distributing valve release pipe
109 to the equalizing portion 18 of the distributing
valve device and thence through cavity- 187 in the
main slide valve 102 to passage 82 leading to the
application piston chamber 8f. The application
portion 68 of the distributing valve device will
thereby be operated to supply fluid under pres-
sure to the brake cylinder device 18 for applying
the locomotive brakes to a degree corresponding
to the pressure of fluid provided in the applica-
tion piston chamber 8i which in turn will vary
according to the distance the operator’s control
lever 25 is away from neutral position in the
slot portion 133. If less than a full application
of brakes is effected, the degree of application
may be increased by moving lever 125 further
away from neutral position into the slot portion
133, while if it is desired to reduce the degree
of brake application, said lever may be moved
toward the neutral position, the self-lapping
valve device 151 operating -to either increase or
decrease the pressure in passage 152 and thereby
the degree of brake application in accordance
with the position of said lever in the slot portion
1233. A maximum degree of brake application
will be obtained in the full independent applica-
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tion position of lever 125; while s complete release
will be obtained in the neutral position of said
lever.

The operator’s controller 68 further comprises
a check valve 10 contained in a chamber 17I
which is open‘through a passage 172 to pipe 1
leading to. the operator’s automatic brake valve
device 61.- The valve {10 has a. “fluted stem ex-
tending into a chamber - 173 which .is “open -to
passage.163; and extendirig from said ﬂuted sten
is a cylindncal stem- 174 projecting ‘to ‘the ex-
terior of the casing for engagement by a lever
i 16-intermediate its'ends. 'One ‘end of lever 1186

is fulerumed on a'pin 177 carried in the arm-“168,

while the other end extends-into a recess 118
in plunger 121 for movement therewith.” When
the “control. lever 125-is in-neutral ‘position:or
in’ either of the slot portions 131 or 132 the lever
176 is adapted to be operated to hold valve 170
open “for- establishing  communication between
the distributing: valve release pipe 188 and- pipe
111 1éading ‘to the  operator’s “automatic brake
valvé'-device 67: - When - the’: operator’s  control
lever 125 is moved out of the neutral:position
into-the slot portion 133 for applying the brakes
on -the ‘locomotive the lever ns is.-operated:-to
permit closing of valve 170'by a'spring 1719." The
valve 170is-also’opéned “upon’ movement -of ‘the
opérator’s: control-lever'i25:to ‘its brake release

position-in the portlon 134 of the slot but th1s is ¢

1mmaterlal
The’ valve {10-is closed when: the operators

control levér- 125 is moved into the slot portion-

133 for clesing :communication between the ‘dis-
tributing ‘valve release. ‘pipe -189--and: pipe 111,
whichJatter pipe-is open to atmosphere through
the- engineer’s  automatic brake:valve ‘device 67
whent in its rutining:position, in order:that fluid
pressure ‘'supplied by ‘the selflapping brake con-
trol. valve 'device 151 to passage 163 and thence
to'the distributing valve reléase pipe 109 for-actu-
ating the application portion 69 of:the distribut-
ing valve device to-apply-the locomotive-brakes,
cannot be'vented to atmosphere through pipe ({1
and*thHe:vent:port: F14 in-the: automatic brake
valve.dévice 61. . When the brakes on’ the loco-
motive are controlled by operation of:the auto-
matic brakevalve device 87-in the-usual manner,
the .. operators control ‘lever 125 ‘will be in -its

neutral position or possibly under ‘certdin condi-

tions: in-either of the slot portions 131 of 132,
under: which :condition- the - valve: 170 -will be
opened. “Thus ifthe brakes of the-locomotive
have been- apphed by the engineer’s’ automatic
brake valve device-67 and said device has been
returned to'its running position a release of fluid
under-pressurée from-the application piston cham-
ber-81 for releasing the locomotive-brakes can

oceur by way of the distributing valve release pipe

109, past the open valve 116 and-thénce through
pipe I {-I-and the vent port { I 4 in sald brake valve
device.

- When the brakes on the locomotlve and-cars
of a train ‘have been apphed by operation of the
automatic brake valve device 67 the operator may
desire to release ‘and subsequently reapply the
brakes-on’ the locomotive independéntly of the
brakes on’the train. To'aécomphéh this a valve
180 -and a’'check valve- 81 are provided.:

The ‘valve ‘180 is contamed in a, chamber l82
which is connected: by a-passage 183 to-the, appli-
cation cylinder pipe 83 whmh is'in constant com-
mumcatmn through passage 82 with the appli-
vcatmn piston chamber 81 in the dlstrlbutlng Valve
device-T0. ~ The valve 180 has a fluted stem 183
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extending to the exterior of the' ¢asing where
the end of said stem is enigdaged by a lever i88.
One end of lever 184 is fulcrumed on a pin 185
carried in an arm (86 projecting from the cas-
ing, while the opposite end of said lever is dis=
posed in g recess 187 in plunger 121 for move-
ment therewith. A spring 188 in chamber 182
acts on valve 180 for urging it to 1ts closed p081-
tion,

{The- valve {80 15 adapted to be seated at all

times under the pressure of- spring 188 except

when the-lever is moved into the slot portion 134
whereupon the lever (84 will be operated to open

_valve~180 for releasing fluid under pressure from

the-application piston chamber 81 to atmosphere

to-effect ‘operation of the application portion 69

of the dlstrlbutmcv valve device for effecting g
1re1ea,se of the locomotive brakes. It 'will thus be
apparent that the brakes on the locomotive can
be released by movement of the operator’s con-
trol-lever {25 into the slot- portion *{34 at any
time; ‘that'is, even -an application of brakes-ef
fected by operation of the automatic brake valve
device 87 and. distributing valve device: 68.: "
Assuming that the equalizing portion. 10 ‘of
the distributing valve device-has ‘been operated
to effect-an application of locomotive brakes and
that the-parts of said device -have been-returned
to their service lap position thereby closing .com=
munication -between passage- 82 and- thedis=-
tributing-valve release pipe 189, and an ‘applicas
tion- of brakes had:been-released by ‘opening-of
valve- 183 in. the controller 68, -as-just: deseribed,

the-locomotive- brakes may- be reapplied, if-de-

sired; hy moving the :operator’s control.lever: (25
into the portion 133 of the slot .for thereby open=
ing valve 184 and for-actuating the self-lapping
braks control. valve ‘device - {51 to" supply:fluid
under pressure:{o passage -152. - The fluid pres-
sure thus supplied to passage 152 will - flow. past
valve<i81 to passage 183 and:thence past-the
check :valve 181 :to- passage 183 and- thence di=
rectly ‘to -the .application piston.chamber 8§ by
way. of -the -application pipe 83 and passage 82
for operating the application: portion of :the ‘dis-
tributing . valve: dev1ce to apply the locomotlve
hrakes:

A spring 189 acts-on the check valve !ll for
normally urging ' it to - a ‘closed :Dosition: :»The
check ‘valve {81 normally closes communication
between passages 183 and 163 so-that when.the
equalizing . portion 10 of the distributing valve
device: 66.:is. in either service’ position:or emers
gency position supplying fluid under pressureito
effect.’an: application: of brakes, ‘the pressure -of
fluid: thus effective in passage 183 will be pre-
vented from flowing to passage 163, so: that:in
case -the lever 125 is unintentionally: moved into

the slot portion 133 and opens valve. 161, flaid-in

the application cylinder pipe 83.and thereby in
passage [83:cannot flow to the self-lapping brake
control: valve device (81 which would operate
to.reduce such pressure to a degree:correspond-
ing to the position of said lever in the slot.portion
133 and thereby effect a corresponding reduction
in.pressure ~of fluid in :the application- piston
chamber  8{ with.a corresponding. reduction. in
the degree of brake epphcamon on the locomo-
tlve ‘ ; AR

Summary

* From ' “the ‘above description it “will now be
seen” that the reversing, speed and brakmg of
the locomotlve is controlled by the single lever

'(25; "and that the several different functions: of
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said lever are so correlated as to prevent the
locomotive brakes being applied by operation of
said lever -except when the power is cut-off to
the traction motor 3 and the speed confrol lever
56 is adjusted to its engine idling position, and
said motor cannot be connected to the generator
and the engine | cannot be accelerated fo cause
movement of the locomotive except with the
brakes released.

The brake control apparatus controlled by
lever 125 provides for applying and releasing the
Jocomotive brakes at the will of the operator. If
desired the operator by operating lever (25 may
even release a so-called automatic application .of
brakes effected by operation of the automatic
‘brake valve device 67 and then subsequently re-
apply the locomotive brakes if conditions require
such. Moreover in the zone of movement in-
eluding neutral position and the slot portions
132 and 131,
usual automatic control of locomotive brakes by
operation-of the automatic brake valve device 61.

Having now described the invention what I
claim as new and desire to secure by Letters
Patent is:

1. A control apparatus for a locomotive com-
prising power regulating means for said loco-
motive, braking means operable by fluid under
pressure to effect braking of said locomotive,
brake control means for controlling supply and
release of fluid under pressure to and from said
‘braking means, an operator’s control lever hav-
ing a neutral position and movable thereupon in
either one direction or in another direction,
means for preventing movement of said lever in
either one of said directions except from said
neutral position, means operable upon movement
of said lever from said neutral position in said
-one ‘direction to effect operation of said power
regulating means to accelerate said locomotive,
‘means operable upon movement of said lever to
said neutral position to effect operation of said
rower regulating means to cut .off the power to
propel said locomotive, means operable upon
movement of said lever from neutral position in
:53id other direction to supply fluid under pressure
to said braking means, and means operable upon
movement of said lever to said neutral position
to release fluid under pressure from said brak-
ing means.

2. A brake and speed control apparatus com-
-prising fluid pressure regulated braking means,
fluid pressure regulated speed control means, &
self-lapping fluid pressure brake control device
forregulating the pressure in said braking means,
another self-lapping fluid pressure speed control
device for regulating pressure of fluid in said
speed control means, a rock shaft, means oper-
-able by rocking of said shaft to control said speed
‘eontrol device, a plunger, means operable by lon-
gitudinal movement of said plunger to control
said brake control device, and an operator’s con-
-trol lever operatively connected to said shaft and
plunger for selectively actuating same.

3. A brake and speed control apparatus com-
prising fluid pressure regulated braking means,
fluid pressure regulated speed control means, 2
self-lapping fluid pressure brake control device
for regulating the pressure in said braking
means, another self-lapping fluid pressure speed
control device for regulating pressure of fluid
in said speed control means, a rock shaft, means
soperable by rocking of said shaft from a normal
position to control said speed .control device, -a
plunger, means operable by longitudinal move-

the controller 68 provides for the o
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ment of said plunger from a normal position to
control said brake control device, an operator's
control lever, and means connecting said lever
to said shaft and plunger providing for selective
operation-of said shaft and plunger.

4. A brake and speed control apparatus com-
prising fluid pressure regulated braking .means,
fluid pressure regulated speed control means, a
self-lapping fluid pressure brake control device
for regulating the pressure in said braking means,
another self-lapping fluid pressure speed .control
device for regulating pressure of fluid in said
speed control means, a rock shaft, means .oper-
able by rocking of said shaft from a normal posi-
tion to control said speed control device, a plung-
er, means operable-by longitudinal movement of
said plunger from a normal position to control
said brake control device, an operator’s control
lever for selectively operating said shaft and

plunger, and means for preventing longitudinal

movement of said plunger except with said shaft
in said normal position and for preventing rock-
ing of said shaft except with said plunger in said
normal position.

5. An apparatus for controlling the propulsion,
the reversing and braking .of a locomotive com-
prising an operator’s control lever having a neu-
tral position and movable in either.one directipn
or in the opposite direction or in -a third direc-
tion from said neutral position, reversing means
for said locomotive operable upon movement of
said lever from said neufral position in said one
direction to eondition said locomotive for opera-
tion in a forward direction and operable upon
movement of said lever in said opposite direction
from neufral position to condition said ‘loco-
motive for operation in a rearward direction,
bower control means operable upon movement of
said lever in either said one or opposite direc- .
tions from said neutral position to provide pro-.
pulsion power for moving said locomotive and
operable in said neutral position to cut off said
propulsion power, braking means operable upon. -
movement of said lever -in said third direction
irom neuftral position to brake said locomotive
and operable in said neutral position to free said
locomotive for movement, and means for pre-
venting movement of said lever in -said third
direction except from said -neutral position.

6. A control apparatus for a reversible, elec-

tric motfor propelled locomotive having an en-

gine driven generator for supplying electric cur-
rent to operate said motor comprising in com-
bination, an operator’s control lever havmg a
neutral position and being movable therefrom in
either one direction or in the opposite direction
or in a third direction, reversing means for said
motor operable upon movement of said lever in
said one direction to condition said motor -for
operation in one direction and operable upon
movement of -said lever in sald opposite direc-
tion to condition said motor for operation in the
opposite direction, switch means for making the
breaking and eurrent supply circuit between said
generator and motor and .operable upon move-
ment of said lever in both :said one - -and opposite
directions from neutral position to close said cir-
cuit and operable in said neutral position to open
said circuit, -speed regulating means for said en-
gine having an idle position and movable out of

,§a1d;1dle position upon movement .of said lever
in either said oene .or -opposite .directions from

neutral position and movable to said idle .posi~
tien upon movement of said lever-to said neutral

Dposition, brake means for said locomotive, brake



2,608,281

17

control means controlled by said lever for con-
trolling said brake means and operable to effect
operation of said brake means to brake said
locomotive upon movement of said lever.from
said neutral position in said third direction and
operable to effect operation of said brake means
to free said locomotive for movement upon move-
ment of said. lever to said neutral position, and
means for preventing movement of said lever in
said: third direction except from said neutral
position.

7. A control apparatus for a reversible, electric
motor propelled locomotive having an engine
driven generator for supplying electric current to
operate said motor comprising in combination,
an operator’s control lever having a neutral po-

sition, a contact closed position at either side of.

said neutral position and a power control zone
beyond each contact closed position, a shaft
rockable by and with said lever, a forward con-
trol wire, a reverse control wire, reversing means
operable upon supply of electric current to said
forward wire fo condition said motor for pro-
pelling said locomotive in one direction, and
operable upon supply of electric current to said
reverse: wire to condition said motor for pro-
pelling said locomotive in the opposite direction,
switch means on said shaft operable upon move-
ment-of said lever to one of said contact closed

positions to supply electric current fo said for-

ward wire and operable upon movement of said
lever to its other contact closed position to sup-
ply electric current to said reverse wire and
‘operable upon movement from either -contact
closed position in the direction of the other to
cut off the supply of electric current to the re-
spective wire, circuit control means controlling
the circuit between said generator and motor and
operable to open said circuit upon movement of
said lever from either contact closed position in
the direction of the other contact closed posi-
tion and cooperative with said reversing means
to close said circuit upon movement of said re-
versing means to the position corresponding to
the contact closed position of said lever, power
regulating means for said engine having an idle
position and movable out of said idle position to
accelerate said engine, and power control means
controlled by said lever for controlling said
power regulating means and operable in the neu-
tral position of said lever to effect operation of
said regulating means to said idle position and
operable upon movement of said lever into either
one of said zones to effect operation of said regu-
lating meéans out of said idle position.

‘8.  An apparatus for controlling the power, re-
versing and braking of a reversible locomotive
comprising in combination, a rock shaft, a par-
allel arranged longitudinally movable plunger, a
lever-:connected to said shaft and plunger and
operable to turn said shaft in either direction
from g neutral position to a second position and
into a zone beyond the said second position and
also operable to move said plunger longitudinally,
reversing means for said locomotive controlled by
said shaft and operable upon rocking thereof to
said second position at one side of said neutral
position to condition said locomotive for propul-
sion in one direction and operable upon rocking
of said shaft to said second position at the oppo-
site side of said neutral position to condition said
locomotive for propulsion in the opposite direc-
tion, power control means for said locomotive
controlied by said lever and operable in neutral
position thereof to cut off the supply of pro-
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pelling power to said locomotive and operable
upon-movement into said:zone at either side of
said neutral position to provide power for pro-
pelling said locomotive, brake means operable by
fluid under pressure to brake said locomotive and
operable upon release of fluid under pressure to
free said locomotive for movement, and valve
means operable by - longitudinal movement of
said plunger to control supply and release of
fluid under pressure to and from said brake
means.

.-9. An apparatus for controllmg the power, re-
versing and braking of a reversible locomotive
comprising in -combination, a rock shaft, a
parallel arranged longitudinally movable plung-
er, a lever connected to said shaft and plunger
and operable to turn said shaft in either di-
rection from a neutral position to a second posi-
tion and into a zone beyond the said second
position and also operable to move said plunger
longitudinally, reversing means for said loco-
motive . controlled by said shaft and aperable
upon rocking thereof to said second position at
one side of said neutral position to condition
said locomotive for. propulsion in .one direction
and operable upon rocking of said shaft to said
second position at the opposite side of said neu-
tral. position- to condition said locomotive for
propulsion in the opposite direction, power con-
trol means for said locomotive controlied by said
lever and operable in neutral position thereof to
cut- off the supply of propelling power to said
locomotive and operable upon movement into
said zone at either side of said neutral position
to provide power. for propelling said locomotive,
brake means operable by fluid under pressure
to brake said locomotive and operable upon re-
lease of fluid under pressure to free said locomo-
tive for movement, valve means operable by
longitudinal movement of said plunger to con-
trol supply and release of fluid under pressure
to and from said brake means, -and means for
preventing operation of said lever to effect op-
eration of, said valve means: except from said
neutral position of said lever.

.. 10. ‘An apparatus for controlling the power,.
reversing and braking of a reversible locomo-
tive comprising in combination, reversing means
for said locomotive, power control mechanism
for said locomotive, an operator’s control lever
having a neutral position, a first control means
operable upon movement of said lever from said
neutral position in one direction to effect op-
eration of said reversing means to condition said
locomotive for operation in one direction and
operable upon movement of said lever from neu-
tral position in the opposite direction to con-
dition said locomotive for operation in the re-
verse direction, a second control means oper-
able upon movement of said lever in either said
one or opposite directions to effect operation of
said power control mechanism to provide pro-
pelling power to said locomotive and operable
in said neutral position to cut off said propelling
power, means providing for movement of said
lever from said neutral position relative to said
first and second control means, an application
pipe, a distributing valve release pipe, a brake
pipe, a distributing valve device comprising an
application portion having a chamber open to
said application pipe and operable upon supply
of fluid under pressure to said chamber to ef-
fect an application of locomotive brakes and
operable upon release of fluid under pressure
from said chamber to effect a release of loco-
motive brakes, an equalizing portion normally
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¢éonnecting said chamber to said distributing
valve release pipe and- operable upon &' reduc-~
tion in brake pipe pressure-to close said com-
munication and to supply fluid under pressure
to said chamber, a first valve means for supply-
ing Auid under pressure to ‘and for releasing
fluid under pressure from said distributing valve
release -pipe, a second valve means operable: to
opben said application pipe to atmosphere, means
operable’ by said: lever to selectively control said

first and second valve means by movement of -

said lever relative to said first and second con-
trol means, and a one-way flow communication
conneeting- said pipes providing for flow of fluid
under pressure only in the direction from said
distributing valve release pipe-to said apphca-
tion pipe.

11, An apparatus for controlling -the power,
reversing and braking of a reversible locomo-

tive comprising in combination, reversing means o

for said lccomotive, power control mechanism
for said locomotive, an operator’s contrel lever
having-a neutral position, a first control means
operable upon movement of said lever from said

neutral position in one direction to effect op- -

eration of said reversing means to . condition
said locomotive for operation in one- direction
and operable upon movement of said lever from
neutral position in the opposite direction to con-

dition said locomotive-for -operation in the re- ,

verse . direction, a second control means oper-
able upon movement of said lever in either said
. one or opposite direction to effect operation of

said power control mechanism to ‘provide pro--

pelling  power to said locomotive and operable
in said neutral position-to cut off said propelling
power, means providing for movement of said
lever from said neutral position relative to said
first -and second control means, an application
pipe, a distributing valve release pipe, a brake
pipe, a distributing valve device comprising an

application portion having a chamber open to

said application pipe and-operable upon supply
of fiuid under pressure to said chamber to ef~
fect an application: of locomotive brakes and
_operable upon release of fluid under pressure
from said chamber to effect a-release of locomo-
tive brakes; an equalizing portion normally con-
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necting said chamber to said distributing valve
release pipe and operable uporn & reduction in
brake pipe pressure to close said communica-
ticn and to supply fluid under pressure to-said
chamber, a first valve medns for supplying fluid
under-pressure to and for releasing fluid under
pressure from- said distributing valve release
pipe, a second  valve means operable to cpen
sad application pipe to atmosphere, means op-
erable by said lever to selectively comtrol said
first and second valve raeans by said movenient
of said lever relative to said first and second
control means, an engineer’s automatic krake
valve device having a normal position for open-
ing said distributing’ valve- release pipe to at-
mosphere, and other valve means controlled by
said lever controlling ‘communication between
said distributing valve release pipe and atto-
matic brake valve device and cperable-in. neu-
tral position of said lever-to open the com-
munication and operable upon-operation of -said
lever to effect operation of said first valve means
to supply fuid under pressure to the distribut-
ing valve release pipe, to close the last named
communication.
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